RULE 132 DECLARATION 



I, Burtron H. Davis 

an adult male of: 113 Lakeview Drive, Georgetown, KY 40324 
do hereby declare that: 

1. 

I regard myself as a person skilled in the art of hydrocarbon syntheses, particular 
Fischer-Tropsch-type syntheses, and in this regard, I respectfully refer to my resume 
attached hereto as Annexure "A". 

2. 

I have been informed that this declaration will be used as evidence in the above matter 
which matter, I am told, relates to a Final Office Action issued by the US Patent Office in 
which it is alleged that the invention of the patent application referred to above is obvious 
in the light of the disclosure contained in Cain et al (US Patent 2,877,257, hereinafter 
referred to as "Cain") in view of Moore, Jr. et al (US 2002/0173556 A1 , "Moore"). 

3. 

I make this declaration of my own free will, having been requested to do so by 
representatives of Sasol Technology (Proprietary) Limited, who are directing the 
prosecution of the patent application in issue in this matter on behalf of the proprietor. 

4. 

I have read the complete specification of the patent application in issue, which I shall 
hereafter refer to as "Bull", who is one of the inventors thereof. 

5. 

I have studied, and fully understand, the contents of Cain, Moore and Bull, and in this 
regard point out that I have in the past in several instances had to study various such 
patent specifications and that I am completely familiar with the style and type of 
language used in them. 

6. 

I am informed that the pending independent claims of Bull (claims 1, 25 and 32) are 
specifically limited to conducting a Fischer-Tropsch process in a slurry type reactor using 
a catalyst comprising cobalt at a temperature in the range of about 400 to 550 °F to 
produce a waxy paraffinic product stream and removing contamination from this waxy 
paraffinic product stream. Fischer-Tropsch synthesis in a slurry type reactor operates as 
a three-phase gas-liquid-solid process, with the suspension liquid in which the solid 
catalyst is suspended comprising products of the Fischer-Tropsch synthesis that are 
liquid at the reactor operating conditions. Two distinct product types are typically 
withdrawn from such a reactor, namely a gaseous phase product and a liquid phase 



product. The gaseous phase product comprises unreacted gaseous reagents and 
lighter hydrocarbons. The liquid phase product comprises a portion of the suspension 
liquid. With the catalyst and operating conditions considered in Bull, the liquid product is 
a waxy paraffinic stream with a very low oxygenate content. Detailed chromatographic 
analysis does detect oxygenates, but at such low levels that it is typically not quantified. 
Bull states that the contamination to be removed is not filterable down to 0.1 micron and 
believed to comprise aluminum metal present in a complex organic matrix. 

7. 

I note that Cain relates to an improved process for the purification of hydrocarbon 
solutions of oxygenated organic compounds comprising acids and which also may 
contain dissolved or occluded metal contaminants such as iron or iron compounds. I 
further note that Cain discloses that its invention is particularly applicable to the so-called 
primary oil stream which is separated from the mixture of products produced by 
synthesis when carbon monoxide and hydrogen are reacted with a promoted iron 
catalyst at pressures in the range of about 150 to 500 p.s.i.g. and temperatures in the 
range of 550 to 700 °F (288 to 371 °C), and that this stream contains large amounts, 
ranging from 10 to 30 %, of organic chemicals such as acids, alcohols, ketones, 
aldehydes, esters, etc. The catalyst, operating conditions and high oxygenate 
containing product slate are typical of so-called two-phase fluidized bed Fischer-Tropsch 
synthesis. An important feature of two-phase fluidized bed Fischer-Tropsch synthesis is 
the fact that there is no continuous liquid phase present outside the catalyst particles in 
the reactor. Consequently, all products (and unconverted reagents) are withdrawn from 
the reactor in gaseous form, with liquid products resulting from subsequent cooling and 
condensation. 

8. 

I further note that Moore discloses that various types of Fischer-Tropsch processes and 
catalysts may be employed, with the processes as considered in Bull and Moore 
respectively being included among these. In addition, I note that Moore is entirely silent 
and provides no teaching with respect to contamination of Fischer-Tropsch products. 

8. 

I am told that in support of said allegation of obviousness, the USA Patent Office is 
averring that when Moore is using a slurry reactor, cobalt catalyst and alumina support, 
the product stream is necessarily expected to contain Al contamination. The USA 
Patent Office is further averring that it would have been obvious to modify the process of 
Cain by using a cobalt catalyst and a slurry reactor as suggested by Moore. 

9. 

I respectfully submit that I am not in agreement with said allegations, for the following 
reasons. 

9.1 A person skilled in the art at the filing date of Bull (July 2, 2003) would have had no 
expectation of Ai contamination in a waxy paraffinic product stream produced using 
the parameters claimed in the independent claims of Bull. In particular a skilled 
person would not have expected contamination that is not filterable down to 0.1 
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process using the parameters as claimed in the independent claims of Bull, in 
particular, the waxy paraff-nic stream treated In the process of Bull has a very low 
oxygenate content 

9.3 it consequently would have been illogical for a skilled person to modify the process 
of Cain by using a cobalt catalyst and a slurry reactor as suggested by Moore. 
Rather, a skilled person would have regarded the teaching of Cain as being 
irrelevant to a Fischer-Tropscb synthesis process using the parameters claimed in 
the independent claims of Bull. 



10. 



I accordingly respectfully submit that \ as a man skilled in the art and, I respectfully 
submit, any other person skilled in the art, would not regard the Bull invention as obvious 
in light of the teachings of Cain and Moore. 

! hereby declare that ali statements made herein of my own knowledge are true and that 
aii statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of title 18 
of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 



SIGNED A 1 *^ O mis e Jay of WW,** 2010 



Signature of Deciareni 



ANNEXURE "A' 



Burtron H. Davis 



Associate Director 



Affiliation: 



Education: 



Center for Applied Energy Research 
2540 Research Park Drive 
Lexington, KY 4051 1 
(859) 257-0251 



B.S., Chemistry, West Virginia University, Morgantown, WV, 1959. 
M.S., Chemistry, St. Joseph's College, Philadelphia, PA, 1962. 
Ph.D., Chemistry, University of Florida, Gainesville, FL, 1965. 

Employment History: 

1998-Present Director, Catalysis Research and Testing Center, University of 

Kentucky, Lexington, KY. 
1982-Present Associate Director, Center for Applied Energy Research, University 

of Kentucky, Lexington, KY. 
1 977-1 982 Senior Chemist, University of Kentucky, Lexington, KY. 

1 970-1 977 Associate Professor of Chemistry, Potomac State College, WV. 

1 966-1 970 Senior Chemist, Mobil Research & Development Co., New Jersey. 

1 965-1 966 Postdoctorate, The Johns Hopkins University. 

1962-1965 Research Assistant, University of Florida, Gainesville, FL. 

1959-1962 Analytical Chemist, Atlantic Refining Co., Philadelphia, PA. 

Areas of Expertise: 

Direct and Indirect Liquefaction 
Catalysis in Coal Conversion 
Analysis of Synfuels Products 

Relationship between Coal Structure and Liquefaction Behavior 
Fischer-Tropsch Synthesis 

Professional Activities: 



American Chemical Society; Colloid and Surface Chemistry, Petroleum and 
History of Chemistry Divisions. 

Editorial Board, Fuel, Journal of Fuel Chemistry and Technology, and Energy & 
Fuels 

Newsbrief Coeditor, Applied Catalysis A: General 
North American Catalysis Society 



Author of more than 580 scientific publications. 
Chemical Heritage Foundation, Representative 



AWARDS 

Potomac State College, Wall of Fame - 2003 
Henry H. Storch Award in Fuel Chemistry - 2002 

Outstanding Teacher Award, Potomac State College, for outstanding teaching 
and student support (three times in six years). 

Founders' Award in Catalysis, Tri-State Catalysis Society, 1996, Regional. The 
award recognizes accomplishments in catalysis. 
Industrial Scientist, Kentucky Academy of Science, State. The award 
recognizes outstanding accomplishment in industrial research. 

Fischer-Tropsch Synthesis at the Center for Applied Energy Research 

The Center's effort has expanded from operating one reactor in the late 1980s to 
now operating 18 reactors for both academic research and for testing catalysts for 
industry. Work at the Center has been funded by support from the U.S. Department of 
Energy (five three-year contracts for more than ten million dollara), NASA and the Naval 
Research Laboratory as well as work conducted for more than twenty-five industrial 
organizations. The work on Fischer-Tropsch synthesis has also been supported by the 
Commonwealth of Kentucky for more than twenty years with a total of more than ten 
million dollars. Thus, the Center has one of, if not the largest, laboratories for research 
in Fischer-Tropsch catalysis in the world. 

The work on Fischer-Tropsch synthesis at the Center has resulted in more than 
one hundred publications in leading scientific and engineering journals. Workers at the 
Center have organized several national and international meetings that featured 
scientific reports on Fischer-Tropsch synthesis and related topics. Davis contributed to 
one book on Fischer-Tropsch synthesis that was sedited by two Sasol people and was 
an editor and contributor to another book on Fischer-Tropsch synthesis; both of these 
books were published within the past three years by Elsevier. 

In 2002, some of the work on Fischer-Tropsch synthesis was the basis of the 
awarding of the Henry H. Storch Award in Fuel Science by the American Chem ical 
Society to Burtron Davis for his scientific work in this area. 



PUBLICATIONS (Refereed Journals) 

1 . Preparation and properties of active thorium oxide from thorium hydroxide, J. Catalysis , 
3, 303 (1964), (with W. S. Brey). 

2. A carbon-14 tracer study of the dehydrocyclization of n-heptane, J. Catalysis , 4, 594 
(1965), (with J. A.Feighan). 

3. The reaction of xenon and fluorine to form xenon fluorides, J. Catalysis , 10, 266, (1968), 
(with J. L. Wishlade and P. H. Emmett). 

4. Group VIII metal-catalyzed condensation of alcohols to high molecular weight ketones, 
J. Catalysis . 13, 100 (1969), (with P. B. Venuto). 

5. Paraffin dehydrocyclization. Distribution of aromatic products obtained with "nonacidic" 
supported Pt catalysts, J. Catalysis . 15, 363 (1969), (with P. B. Venuto). 

6. Adsorption of water vapor by thorium oxide and the effects of water on the oxide, J. 
Colloid and Interface Sci .. 32, 256 (1970), (with R. B. Gammage and W. S. Brey). 

7. On the non-interconversion of C5 -C6 rings in the methylindan-tetralin system, J. 
Catalysis . 17, 274 (1 970), (with P. Venuto). 

8. Dehydrocyclization of paraffins. Aromatic distribution from paraffins and naphthenes 
containing a quaternary carbon, J. Catalysis . 23, 340 (1971). 

9. Dehydrocyclization of paraffins. Influence of chlorine on cyclization pathway over Pt- 
AI2O3 catalysts, J. Catalysis . 23, 355 (1971). 

10. Paraffin dehydrocyclization. Competitive conversion of paraffins and naphthenes, J. 
Catalysis . 23.365 (1970. 

1 1 . Carbon-14 tracer study of the dehydrocyclization of n-heptane, J. Organic Chem, 36, 337 

(1971) , (with P. Venuto). 

12. The olefin selectivity for the dehydration of 2-octanol by alumina and thoria, J. Org . 
Chem., 37, 1240(1972). 

1 3 . Dehydration and dehydrogenation of 2-octanol by thorium oxide, J. Catalysis , 25 , 8 1 

(1972) , (with W. S. Brey). 

14. Influence of pretreatment of alumina on the dehydrogenation: dehydration selectivity for 
2-octanol, J. Catalysis . 26, 348 (1972). 

15. 14 C Tracer study of the fate of methylcyclohexane during naphtha conversion over Pt- 
AI2O3 catalysts, J. Catalysis . 29, 395 (1973). 



16. 14 C Tracer study of the dehydrocyclization of n-heptane over Pt on nonacidic alumina, J. 
Catalysis, 29, 398 (1973). 

17. 14 C Tracer study of dehydrocyclization of n-heptane, IV Simposio Iberoamericano de 
Catalysis . (1974) 1-3. 

18. Conversion of 2-octanol by oxide and sulfide catalysts, IV Simposio Iberoamericano de 
Catalysis . (1974), 1-10. 

19. Dehydrocyclization of 1-heptene-l- 14 C over chromia on nonacidic alumina, Reaction 
Kinetics and Catalysis Letters . 1, 183 (1974), (with P. Fejes). 

20. Paraffin dehydrocyclization. V. The influence of Pt loading on the aromatic selectivity, 
J. Catalysis . 42, 238 (1976), (with G. A. Westfall, and R. W. Naylor). 

21 . Paraffin Dehydrocyclization. VI. The influence of metal and gaseous promoters on the 
aromatic selectivity, J. Catalysis . 42, 247 (1976), (with G. A. Westfall and J. O. 
Pezzanite). 

22. Paraffin dehydrocyclization. VII. Comparison of aromatic distribution from n-octane 
conversion at atmospheric and 200 psig, J. Catalysis . 42, 376 (1976). 

23. Magnetic resonance studies of thorium oxide catalyst, A.C.S. . Symp . Scries , 32. 216 
(1976), (with W. S. Brey, B.W. Martin and R. B. Gammage). 

24. The influence of the catalyst pretreatment on the selectivity of alcohol conversion over 
metal oxides. Colloid and Interface Sci .. HI. 115 (1976). 

25. Conversion of labeled hydrocarbons. VI. n-l- 14 C-and n-4- 14 C-heptane over Pt-Sn- and 
Pt-Re-Al 2 0 3 catalysts, J. Catalysis . 46, 348 (1977). 

26. Interview with Paul H. Emmett, J. Chem. Educ . 55, 248 (1978). 

27. Catalytic conversion of alcohols. V. Selectivity properties of Y2O3, J. Catalysis , 52 , 176 
(1978). 

28. Catalytic conversion of alcohols. VI. Selectivity of ln 2 0 3 , J. Catalysis . 52, 435 (1978), 

29. Catalytic conversion of alcohols. VII. Alkene selectivity of tungsten oxide, J. Catalysis , 
55, 158 (1978). 

30. Characterization of coprecipitated nickel on silica methanation catalysts by X-ray 
photoelectron spectroscopy, J. Catalysis , 56, 336 (1979), (with R. B. Shalvoy and P. J. 
Reucroft). 



3 1 . Relationship between the surface area and X-ray crystallite size for thorium oxide, J. 
Colloid & Interface Sri., 70, 10 (1979), (with W. S. Brey). 

32. Catalytic conversion of alcohols. VIII. Gallium oxide as a dehydration catalyst, J. Org . 
Chem, 44, 2142 (1979), (with S. Cook and R. W. Naylor). 

33. Catalytic conversion of alcohols. IX. Effect of temperature on the direction of 
elimination of water from a tertiary alcohol, Reaction Kinetics and Catalysis Letters , 11 , 
1 (1979). 

34. Inductive effects and product distributions in the dehydration of secondary alcohols on 
alumina, J. Catalysis , 58, 493 (1979). 

35. Catalytic conversion of alcohols. XI. Influence of preparation and pretreatment on the 
selectivity of zirconia, Ind- & Eng. Chem .. Prod . Res . & Dev., 18,191 (1979), (P. 
Ganesan). 

36. Catalytic conversion of alcohols. XII. Selectivity of hafnium oxide, Ind. & Eng . Chem ., 
Prod . Res . & Dev., 18, 199 (1979), (with F. Al-Bahar, D. J. Collins and J. C. Watters). 

37. Catalytic conversion of alcohols. XIII. Alkene selectivity with TiC^ catalysts, Ind. & 
Eng . Chem .. Prod . Res . & Dev., 18, 202 (1979), (with D. J. Collins and J. C. Watters). 

38. Catalytic conversion of alcohols. X. Influence of pretreatment on the selectivity of MgO 
and CaO, J. Chem . Soc . Faraday I. 76, 92 (1980). 

39. Catalytic conversion of alcohols. XIV. Alkene products from the conversion of 3- 
methyl-3-pentanol, J. Catalysis , 61, 279 (1980). 

40. Catalytic conversion of alcohols. XV. Alkene selectivity from the conversion of 2- 
octanol with Hf-Zr mixed oxide catalysts, J. Phys. Chem .. 84, 55 (1980), (with G. B. 
Freeman, D. J. Collins and J. C. Watters). 

41 . Studies of the metal-support interaction in coprecipitated nickel on alumina methanation 
catalysts using X-ray photoelectron spectroscopy (XPS), Surface and Interface Analysis , 
2, 1 1 (1980), (with R. B. Shalvoy and P. J. Reucroft). 

42. Investigation of the metal-support interaction in coprecipitated nickel methanation 
catalysts using X-ray photoelectron spectroscopy, J. Vac . Sci . Techno! ., 17, 209 (1980), 
(with R. B. Shalvoy and P. J. Reucroft). 



43. Reply to comments on the catalytic conversion of alcohols. VI. Selectivity of indium 
oxide, J. Catalysis , 65, 241 (1980). 



44. Intermediates in the Raney nickel catalyzed hydrogenation of nitrobenzene to aniline, 
Ind- & Eng. Chem, Prod. Res. & Dev., 19, 389 (1980), (with H. D. Burge and D. J. 
Collins). 

45. Catalytic conversion of alcohols. XVI. Attempt to correlate the ESC A oxygen Is 
binding energy with the selectivity, J. Chem . Soc . Faraday I, 76, 1917 (1980), (with S. 
N. Russell, P. J. Reucroft and R. B. Shalvoy). 

46. A microautoclave study of liquefaction reactivity of a coal and of an extruded coal, Fuel 
60, 642 (1981), (with S. Mori, A. Fort and V. Sankur). 

47. Isomerization and hydrogenolysis of trimethylbenzenes with platinum on acidic and 
nonacidic supports, Applied Catalysis , 1, 277 (1981), (with J. K. Shou). 

48. Liquefaction reactivity of extruded coal, "Chemistry and Physics of Coal Utilization", (B. 
R. Cooper and L. Petrakis, Eds.) AIP Conf. Proc., Amer . Inst . Physics , New York, 1981, 
p. 469 (with S. Mori, A.W. Fort and W.G. Lloyd). 

49. Xylene isomerization and disproportionation over lanthanum Y catalyst, J. Catalysis , 75 , 
291 (1982), (with D. Collins, K. Mulrooney and R. Medina). 

50. Catalytic conversion of alcohols. XIX. Origin of anti-Saytzeff dehydration, J. Org . 
Chem., 47, 900 (1982). 

5 1 . Support effects in dispersed metal catalysts, Applied Catalysis , 3, 65 (1982), (with P. 
Reucroft, H. Parekh, P. Ganesan and S. Russell). 

52. Hydrogenation of nitrobenzene over a nickel boride catalyst, Ind. & Eng . Chem ., Prod - 
Res . & Dev., 21, 279 (1982), (D. J. Collins and A. D. Smith). 

53. Mechanisms of corrosion and alloy response in coal liquids containing chlorides, Proc . 
Conf on Corrosion Erosion - Wear of Materials in Emerging Fossil Energy Systems , (A. 
Levy, Ed.) NACE, 677-687 ( 1 982). 

54. Monitoring corrosion through metal levels of streams, Hydrocarbon Processing , January, 
1982,98. 

55. Catalytic conversion of alcohols. XVIII. Comparison of cis-trans isomerization of 2- 
methylcyclohexanol isomers and the corresponding methyl ethers, J. Catalysis , 74, 24 
(1982), (with T. Coburn and M. Margolis). 

56. Surface analysis of severely corroded coal liquefaction vessel components and model 
laboratory films, J. Vac. ScL Tech ., 20, 1060 (1982), (with R. Shalvoy, G. Freeman and 
A. Sagues). 



57. Catalytic conversion of alcohols. XVII. Comparison of the selectivity of alpha and 
transitional aluminas, Acta Chimica (Hungary) , 109 , 379 (1982). 

58. Catalytic conversion of alcohols. XX. Selectivity of neodymium oxide, Ind. & Eng. 
Chem., Prod. Res. & Dev., 21, 398 (1982). 

59. Xylene isomerization by ZSM-5 zeolite catalyst, Canadian J. Chem . Eng ., 61 , 29 (1983), 
(with D. Collins and R. J. Medina). 

60. Isomerization and disproportionation of xylene with aluminum chloride catalyst, Applied 
Catalysis , 8, 273 (1983) (with D. J. Collins and R. P. Scharff). 

61 . Catalytic conversion of alcohols. XXI. Comparison of aluminum and molybdenum 
oxide catalysts, J. Catalysis . 79, 58 (1983). 

62. Kinetics of the catalytic hydrogenation of 2-ethyl-2-hexenal, Canadian J. Chem . Eng ., 61 , 
36 (1983), (with D. J. Collins and D. E. Grimes). 

63. Leonard C. Drake - Contributions to mercury porosimetry, "Heterogeneous Catalysis. 
Selected American Histories," (B. H. Davis and W. P. Hettinger, Jr., Eds.) ACS 
Symposium Series . 222 . 45 1 (1983). 

64. Coal liquids distillation tower corrosion. Synergistic effects of chlorides, phenols and 
basic nitrogen compounds, hid. Eng . Chem . Process , Design and Dev ., 22, 15 (1 983) 
(with A. Sagues and T. Johnson). 

65. Coal liquids distillation tower corrosion. Correlation of on-stream monitoring with 
process variables at the Wilsonville, Alabama SRC-I pilot plant, Fuel Proc . Tech ., 8, 53 
(1983), (with A. Sagues, P. Barnett and K. Baumert). 

66. Coal liquids distillation tower corrosion. Chloride analysis of SRC-I process samples, 
Fuel Proc . Tech ., 8, 77 (1983), (with G. Thomas, A. Sagues, C. Jewitt and K. Baumert). 

67. Coal liquids atmospheric tower corrosion. Titrations relating the acidity and the 
corrosive chlorides, Fuel Proc . Tech ., 8, 65 (1983), (with D.E. Riley, M. Margolis and A. 
Sagues). 

68. Bench scale fluid bed retorting of Kentucky oil shale, Proc . 1983 Eastern Oil Shale 
Svmp ., pp. 399-405, November 1983, (with A. M. Rubel, M. J. Margolis and J. K. 
Haley). 

69. Coal liquefaction processes, Kentucky Oil & Gas Assoc . J., 1983 , pp. 28-41 . 

70. Coal liquids distillation tower corrosion. Analysis of SRC atmospheric distillation 
column samples for the presence of a highly corrosive organic chloride compound class, 
Fuel Proc . Tech ., 8, 185, 1984 (with G. A. Thomas and M. J. Margolis). 



71 . Coal liquids distillation tower corrosion. Analysis of SRC-I plant liquids for corrosion 
products, Fuel Proc. Tech .. 8, 195 (1984) (with K. Cisler, A. Sagues and K. L. Baumert). 

72. Comparison of porosity results from nitrogen adsorption and mercury porosimetry, 
"Fundamentals of Adsorption", (A. Myers and G. Belfort, Eds.) Engineering Foundation, 
New York, NY, 39-49, 1984 (with B. Adkins, S. Russell and P. Ganesan). 

73. Metal oxide analogue of metal alloy catalysts, Appl . Surf Sci .. 19, 200 (1984). 

74. Comparison of surface areas obtained from nitrogen adsorption and mercury penetration, 
AppJ. Catal., 10, 185 (1984). 

75. A mechanism for alkane isomerization and dehydrocyclization under reforming 
conditions with Pt and Pt bimetallic catalysts, Proceedings , 8th Int . Cong . Catal , Vol. II, 
469-480(1984). 

76. Effect of pH on crystal phase of Zr0 2 precipitated from solution and calcined at 600°C, J. 
Amer . Ceramic Soc . 67. C-168 (1984). 

77. Catalytic Conversion of Alcohols. XXII. Role of sodium in altering the alkenes products 
obtained with alumina catalysts, J. Catal .. 88, 542 (1984) (with R. Miranda and D. J. 
Collins). 

78. The chemical state of tin in platinum-tin-alumina catalysts, J. Catal . 89, 371 (1984), 
(with S. N. Russell). 

79. Effects of m-cresol on coal liquefaction, J. of China Coal Soc . No. 2 45 (1984) (with 
Xiangrun Jiang). 

80. Characterization of a series of aged coal liquefaction catalysts, Applied Catal , 15 , 49 
(1985) (with G. Freeman, B. Adkins and M. Moniz). 

8 1 . Aromatic selectivities for LaY zeolite catalyzed disproportionation reactions, Acta 
Phvsica et Chemica . 31,319 (1985) (with D. J. Collins and E. D. Openstone). 

82. Synfuels: What kind and when?, J. Coal Quality . 4, 12 (1985) (with S. Shelton). 

83. Alcohol conversion selectivity as a measure of the base strength of metal oxide catalysts, 
"Adsorption and Catalysis on Oxide Surfaces", (M. Che and G. C. Bond, Eds.), Elsevier 
Science Pub., 1985,309. 

84. Coal liquid distillation tower corrosion. Chloride pathways in the Wilsonville, Alabama 
SRC-I pilot plant when processing a high chloride coal, Fuel Processing Technology , 11 , 
183 (1985) (with A. Sagues, G. Thomas and K. Baumert). 



85. Primary liquefaction behavior of Ky. #9 and Ky. #1 1 washed coal, Minerals & 
Metallurgical Processing , 154 , 1985, (With B. Pina, D. Collins and G. Snell). 

86. Carbon-14 rearrangement in the alkylation of benzene with ethanol- 14 C over ZSM-5 
catalyst, J. Catal., 96, 357 (1985) (with A. W. Fort). 

87. Coal liquefaction catalysis. Formation of CogSg and the aging of Co-Mo- AI2O3 
catalysts, Applied Catal . 23, 309 (1986) (with G. Freeman, J. Hienk, and N. Long). 

88. Mechanism of the ZSM-5 catalyzed formation of hydrocarbons from methanol- propanol, 
in "New Developments in Zeolite Science Technology" (Y. Murakami, A. Iijima and J. 
W. Ward, Eds.) Kodansha Ltd., Tokyo, Japan, 1986, p. 899 (with L.-M. Tau and A. Fort). 

89. What is the future for synfuels, J. Coal Quality , 5, (3) 84 (1986). 

90. Paul H. Emmett (1900-1985): Six decades of catalysis, J. Phys. Chem, 90, 4701 (1986). 

91 . Particle packings and the computation of pore size distributions from capillary 
condensation hysteresis, J. Phys . Chem .. 90, 4866 (1986) (with B. Adkins). 

92. Factors influencing the stability of the tetragonal form of zirconia, J. Material Res ., 1, 
583 (1986) (with R. Srinivasan and R. J. De Angelis). 

93. Surface area of calcined limestones obtained by nitrogen adsorption and mercury 
penetration measurements, Particulate Sci . & Tech ., 4, 151 (1 986) (with S. Adkins, B. 
Adkins and R. Cunningham). 

94. The FHH multilayer expression: I. Effect of particle size, Ads . Sci . & Tech ., 3, 123 
(1986) (with B. D. Adkins and P. J. Reucroft). 

95. Isomerization and disproportionation of trimethylbenzenes with LaY zeolite catalyst, 
Appl . Catal , 28, 35 (1986) (with D. J. Collins, C. B. Quirey and J. E. Fertig). 

96. Coal liquefaction catalysis. Metals deposition in the presence and absence of coal ash, 
Appl Catal , 23, 1 1 1 (1986) (with B. Adkins and K. Cisler). 

97. Conversion of ethanol to other oxygenates during Fischer-Tropsch synthesis with an iron 
catalyst, J. Catal . 105 . 335 (1987) (with R. Ross, R. Robinson and L.- M. Tau). 

98. Alloy formation in Pt-Sn alumina catalysts: In-situ X-ray diffraction study, J. Catal , 106 , 
449 (1987) (with R. Srinivasan and R. J. DeAngelis). 

99. Liquefaction of parent, demineralized and maceral samples of western Kentucky coals, 
Proceedings . 2nd Int. Coal Science Meeting , pp. 289-294 (1987) (with R. A. Keogh, S. 
H. PoeandB. Chawla). 



100. A model for accumulation of C, Fe and Ti foulants in coal liquefaction catalysts, Catalyst 
Deactivation 1987 : Proceedings of 4th Int . Symposium , (B. Delmon and G. F. Froment, 
eds.) 469-477, 1987, (with S. Adkins, B. Adkins and D. Milburn). 

101 . Alkane dehydrocyclization and alkylcyclopentane conversion at 200 psi with Pt-Al 2 03 
catalysts, Acta Chim. (Hungary^ . 124 . 269 (1987) (with R. H. Hardy). 

102. Catalytic conversions of alcohols. Relation of hafnium-zirconium mixed oxide catalytic 
selectivity to surface composition measured by Raman spectroscopic methods, J. Phys . 
Chem, 91, 5664 (1987) (with S. Simpson). 

103. The Gurvitsch rule: An example of a rule misnamed?, Ambix, 34 [2] 81 (1987) (with L. 
Sliwinska). 

104. Comparison of nitrogen adsorption and mercury penetration results. III. Pore size 
distributions for a series of M0-AI2O3 catalysts with increasing M0O3, Ads . Sci . & Tech ., 
4, 87, (1987) (with B.D. Adkins and J.B. Heink). 

105. Investigation of the atomic and physical structure of organic and inorganic sulfur in coal, 
Proceedings, 2nd Int . Symp . on Processing & Utilization of High Sulfur Coals , II., (Y. P. 
Chugh and R. D. Caudle, Eds.) Elsevier Science Pub. Co., Inc., Amsterdam, The 
Netherlands, pp. 3-12, 1987 (with G. P. Huffman, F. E. Huggins, N. Shah, D. 
Bhattacharyya, R. J. Pugmire, F. W. Lytle and R. B. Greegor). 
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